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ABSTRACT
Thermal state studies of coexisting feldspars from a
granodiorite stock were used in an attempt to determine the
intrusive history of an igneous complex. The perthite com-
ponent was found to be composed of three coexisting phases:
an orthoclase, a microcline, and a low albite. No interme-
diate alsites with thermal states corresponding to the ortho-
clase were found. The feldspars were found to lie in three
distinct thermal state populations with no variation through-
out the body; this is interpreted to be an indication of a
lack of thermal events after the intrusion of the granodiorite.
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INTRODUCTION
The Mt. Doherty Complex consists of a series of pluton-
ic igneous rocks which intrudes a sequence of folded Paleo-
zoic sediments on the northern slopes of Mt. Doherty. The
area lies to the southeast of the section corner between Sec-
tions 7, 8, 17, and 13, but the specific area of interest is
confined to the northern half of Section 17, Township 2 North,
Range 2 West, Jefferson County, Montana. Lying on the west
side of the North Boulder River, it is approximately equidis-
tant from both the Tobacco Root Batholith and the Boulder
Batholith and is probably genetically related to one of them
but this has as of yet not been proven. The actual outcrop
area of the intrusive bodies is somewhat less than one square
mile; however, the geological picture is rather complex, the
interrelationships of the various intrusive bodies being at
first sight somewhat ambiguous and easily confused on the ba-
sis of outcrop patterns. Exposures are fairly good, though
lacking in several critical areas. The area has undergone
some previous study, the most recent, and to date the most
detailed, being a preliminary petrographic study done as a
Master of Science thesis in Geology at Indiana University
by A. Ludman in 1966.
The field work was done during the month of August, 1967,
while the author was employed as a tIaching associate at the
Indiana University Geologic Field Station in Cardwell, Mon-
tana.
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STATEMENT OF PROBLEM
The problem which is being investigated in the present
study is that of the time sequence of intrusion of the two
major igneous rock types within the area. At least two major
periods of igneous activity can be demonstrated in the field,
but the field relationships do not lead to an unequivocal
chronologic sequence. The two principal igneous rock types
are pyroxene lamprophyre and granodiorite. The pyroxene lam-
prophyre occurs as an intermittent dike-like body which ap-
pears to have cut the granodiorite in several places; however,
in other places, pods of the lamprophyre are completely en-
closed by the grlodiorite, The granodiorite occurs as a small
stock with nearly vertical walls- The abundance of roof pen-
dants of Mississippian Lodgepole limestone and other blocks
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which have been rotated, seems to indicate that the present
erosion surface is near the upper extent of the stock and that
the most probable mechanism of emplacement was magmatic stop-
ing. In the extreme northwestern portion of the area, where
the granodiorite comes into contact with the Three Forks For-
mation of Devonian age, there is considerable vertical shear-
ing, possibly associated with a forceful intrusion of the
magma in this area.
As can be seen in the first map, the question is whether
the granodiorite was intruded by a dike of pyroxene lampro-
phyre or whether a pre-existing dike, or possibly a sill, of
the lamprophyre was intruded and contorted by the granodiorite,
(Plate I.) This study represents an attempt to utilize the
thermal state-composition relationships in the alkali feld-
spar crystalline solution series developed by Orville (1967),
Stewart and Wright (1968), and Waldbaum (1966); and applied
by Wright (1967), and Steiger and Hart (1967) to resolve the
time sequence in the Eldora Stock in Colorado.
PETROGRAPHIC DESCRIPTIONS
The granodiorite of the stock is a leucocratic, fine to
medium grained, hypidiomorphic-granular rock which slows very
little mineralogical variation throughout its entire lateral
and vertical outcrop extent. Modal analyses of five samples
from various parts of the body demonstrate this homogeneity.
(Table I.) The bulk of the rock is made up of plagioclase
feldspar, 51.8 + 1.4 percent, which occurs as euhedral grains
displaying excellent twinning and zoning. The average compo-
sition is An 29, but the x-ray diffraction-patterns indicate
an average potassium feldspar content of approximately 5 per-
cent. Microperthitic alkali feldspar, 15.1 + 1.8 percent,
occurs principally as anhedral grains filling the interstices
between the plagioclase laths and the quartz grains. The feld-
spars have undergone deuteric and/or hydrothermal alteration
to clay minerals, though not sufficiently to destroy the in-
dications of twinning and zoning. Quartz, which makes up
23.6 + 2.9 percent, occurs as anhedral grains relatively free
from inclusions or bubbles and showing no evidence of post-
magmatic strain. The dominant mafic material is penninite
which occurs in radiating masses in association with calcite
and magnetite, and also as an alteration product of biotite.
The penninite makes up 7.5 + 1.2 percent of the volume, and
in many of the samples unaltered biotite is found and may make
up as much as 1.3 percent of the total. The major accessory
minerals are magnetite, calcite, and minor amounts of apatite.
The source magma is interpreted as being of relatively low
water content as inferred from its mode of occurrence and its
contact aureole. There is no definite evidence for the exist-
ence of a vapor phase coexisting with the magma; miarolitic
cavities are lacking throughout the body, there are no pegma-
tites associated with the granodiorite, and aplites are vir-
tually nonexistent. The late-forming minerals, the quartz
and alkali feldspar, do not contain gas or fluid-filled bub-
bles as is common in many "wet" granites. The only possible
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5indication of the presence of a vapor phase is the appearance
of up to 0.5 percent calcite. However, this calcite may have
been derived from the host rock since it occurs as isolated
masses, or it could be a secondary alteration product in the
granodiorite. The contact aureole developed in the limestone
is another indication of the low water content of the magma.
The aureole itself is very narrow, the observable effects be-
ing limited to somewhat less than one hundred feet in the lime-
stone. Mineralization in the contact zone is restricted to
a few isolated occurrences of malachite, azurite, magnetite,
scheelite, and pyrite; all of which occur in very minor amounts.
Calc-silicate mineral assemblages are likewise limited in a-
mount and extent; traces of diopside, idocrase, wollastonite,
and grossularite are found in several outcrops. However, the
predominant metamorphic effect is the simple recrystallization
of the calcite grains in the limestone. White, very pure mar-
bles are the dominant metamorphic rock found in the area. In
most outcrops, the marbles retain the original bedding char-
acteristics of the sediment and are not disturbed, even in
close proximity to the contact. Several samples of the mar-
ble, taken from legs than two feet from the contact, are es-
sentially pure calcium carbonate with only minor traces of
magnetite. These conditions seem to imply that the major mech-
anism operating in the alteration of the country rock was
heat, the metamorphism being essentially an isochemical pro-
cess. There seems little indication of highly mobile compon-
ents of the magma invading the wall rock.
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The pyroxene lamprophyre is a melanocratic, coarse-
grained, panidiomorphic-granular rock of pronounced por-
phyritic texture. The phenocrysts are dominantly euhedral,
zoned crystals of augite, which makes up approximately 50
percent of the rock. These augite crystals range in size up
to about 5-6 millimeters across and are often formed around
cores of forsteritic olivine. The olivine also occurs as
discrete grains and is usually crossed by numerous fractures
filled with yellow-green antigorite. Up to 10 percent of the
rock is made up of this olivine, which is often partly or,
in a few instances, completely altered to talc. In addition
to the augite, many samples contain euhedral grains of ensta-
tite coexisting with the augite. A smaller fraction of the
phenocrysts, approximately 15 percent of the total volume of
,the rock, is made up of a light brown, strongly pleochroic
biotite which occurs as euhedral plates up to 4 millimeters
in diameter. The matrix of the rock consists principally of
feldspars; a plagioclase which occurs as fine euhedral laths
and a potassic alkali feldspar whibh occurs as anhedral grains
filling the interstices. The plagioclase, An 76, displays
excellent twinning and is dominantly found in the interstices
between the pyroxenes, often enclosed by the alkali feldspar,
but some occurs as inclusions in the pyroxenes. The content
of feldspars in the rock is highly variable; the maximum val-
ues being 15 percent plagioclase and in extreme cases up tp
10 percent alkali fledspar. The major accessory minerals are
magnetite, which may make up several percent of the rock,
LIIII
apatite, and zircon.
In samples of the lamprophyre taken from the northeast
portion of the area where the lamprophyre is bounded by only
the limestone, petrographic study suggests that the olivine
and the potassium feldspar occur in equilibrium. If it is
assumed that the olivine and the biotite both have a high mag-
nesium content, this assemblage may give an indication of the
pressure-temperature environment at the time of emplacement.
The eqtilibrium assemblage forsterite-potassium feldspar in
the system KAlSi0 4 -Mg2 SiO4 -Si0 2 -H 2 0 has been shown by Luth
(1967) to be stable over a very limited interval in P-T space
centered about 9500 Centigrade at 0.5 Kilobar, if a vapor ?
phase is assumed to be present. This indicates that the
depth of intrusion did not exceed approximately 1.5 kilometers.
However, the existence of a vapor phase cannot be definitely
demonstrated and if the magma is assumed to have been under-
saturated, the coexistence of a potassium feldspar and forster-
ite is possible anywhere below approximately 10000 Centigrade,
at pressures from 1 Bar to over 3 Kilobars. Thus under "dry"
conditions no limits can be placed on the depth of emplacement.
In samples of the lamprophyre taken from the area which was
studied in detail (inset on Plate I) where the lamprophyre
is in contact with the granodiorite, there is evidence of a
reaction relationship between the potassium feldspar and the
olivine. The olivine grains are rimmed by two distinct bands
of reaction products; the innermost.band being made up of a
fine-grained, colorless, slightly birefringent mineral which
optically resembles enstatite and the outer band being a green,
pleochroic mica, possibly a celadonite. Due to the extremely
fine grain size, definite determinations were not made. In
these samples there is also a marked decrease in the potassium
feldspar content in the interstices. This relationship sug-
gests a reaction of the form:
potassium feldspar + forsterite + vapor =
phlogopite + enstatite.
The vapor phase may possibly be derived from an outside source,
such as a granodiorite intrusion, Of course, this could be
due to a late stage hydrothermal reaction within the lampro-
phyre itself, but it also seems to be restricted to the zones
near the granodiorite, Further petrographic evidence of the
sequence of intrusion involves the alteration of the olivine
and pyroxenes. As the contact with the granodiorite is ap-
proached, the olivine becomes much more severely altered to
serpentine and talc, and the pyroxenes become sheathed with
amphibole. Small pods of the lamprophyre found within the
granodiorite contain much more amphibole than pyroxene, and
what pyroxene there is occurs as disseminated grains whiOh
are rounded and embayed and only a fraction of the size of
the size of the pyroxenes in the major lamprophyre bodies.
In several places within the area, a dark gray, amphi-
bole-rich rock occurs between the lamprophyre and the grano-
diorite, In thin section this rock is found to contain plagi-
oclase, alkali feldspar, quartz, and an amphibole. There are
minor amounts of fine pyroxene grains and remnants of large
pyroxenes similar to those of the lamprophyre only these are
completely replaced by amphibole. The author interprets this
rock as a product of the assimilation of a portion of the lam-
prophyre by the granodiorite. Thus the petrographic evidence
seems to point to a sequence of intrusion which places the
lamprophyre first, followed by the granodiorite.
EXPERIMENTAL PROCEDURE
A small portion of the area was selected for detailed
study, a portion which adequately displayed the major geol-
ogic relationships. (See Plate II.) Sample preparation in-
volved the separation of the feldspars from the bulk rock and
from each other. Approximately 8-10 ounces of each sample
was crushed and ground to -60, +100 mesh prior to separation.
Due to the extent of clay mineral alteration and the perthitic
nature of the alkali feldspar, heavy liquid separation of the
alkali feldspar from the plagioclase and quartz proved impos-
sible. The powders were then etched for approximately 2Q sec-
onds in concentrated hydrofluoric acid and stained in a sodium
cobaltinitrite solution. The alkali and plagioclase feld-
spars were then separated by picking under a binocular micro-
scope. The separated feldspars were then finely ground in
an agate mortar and prepared for x-ray diffraction mounts.
Five samples were run on a Nonius Guinier-DeWolfe Quadropole
focusing camera for the purpose of obtaining precise unit cell
parameters, and five additional samples were run on a Picker
diffractometer, for the purpose of obtaining only structural
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state information. All runs were standardized using a spinel
(ao = 8.0833) internal standard, supplied by Prof. G. V. Gibbs
of Virginia Polytechnic Institute. Unit cell data were ob"
tained using a program developed by Evans, Appleman, and Hand-
werker (1963).
EXPERIMENTAL RESULTS
The unit cell parameters obtained are listed in Tables
II and III. It is interesting to notelthat the perthite is
not made up of two coexisting phases but three; both ortho-
clase and microcline are found to coexist with albite in the
same sample. The quality of the patterns produced by the
Guinier-DeWolfe camera, with some 50-100 lines easily readable,
made it possible to separate these three phases qnd obtain
refinements on each. Orthoclase was found to be ubiquitous,
but the microcline content varied from sample to sample and
no regular pattern of its presence versus absence could be
established. The structural state information obtained on
the five samples run on the Picker diffractometer is summar-
ized in Table IV. The region from 29-32o 2e was scanned and
the thermal state of the alkali feldspars was determined
using the 131 reflections of orthoclase and microcline, if
present. All samples showed the presence of orthoclase and
most can be interpreted as containing minor amounts of mivro-
cline due to broadening of the 131 peak of orthoclase and the
development of a smaller peak on its low side. However, the
presence of quartz and albite in the samples makes an accurate
determination impractical with the diffractometer.
DISCUSSION
The presence of orthoclase in every sample of the grano-
diorite negates the usefulness of the method employed by Stei-
ger and Hart (1967) and Wright (1967) in their studies of the
contact aureole of the Eldora Stock., The coexistence of the
orthoclase and microcline may provide a useful tool. The pre-
liminary studies with the foAsiig camera seem to indicate
that the content of microcline increases as the contact with
the lamprophyre is approached. This seems highly unlikely if
the lamprophyre is assumed to have intruded the granodiorite
at a temperature somewhere around 9500 Centigrade. The exis-
tence of a lower thermal state near the igneous contact and a
higher thermal state near the contact with the limestone seems
inconguous. This may possibly be interpreted as a quench phen-
omenon. If it assumed that the lamprophyre came in first and
was solidified but still possibly warm when the granodiorite
was intruded, it seems reasonable that the lamprophyre, be-
cause of its inherent heat or merely because of its smaller
volume as a heat sink, retarded the quenching of the nearby
granodiorite to such an extent that the formation of a lower
thermal state in the alkali feldspars was possible. There is
another possibility which involves the opposite time sequence
of intrusion. If it is assumed that the granodiorite came in
first and due to the small size of the body, an orthoclase was
quenched in, the subsequent reheating by the lamprophyre and
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slow cooling may lead to the formation of a lower thermal
state near the contact. However, the petrographic relations
of the rocks near the contacts do not support this hypothesis.
It can be shown from Tables II and III that the feldspars
of the granodiorite fall into three distinct populations in
reference to their unit cell dimensions. The orthoclase plots
as intermediate between the orthoclase and sanidine as de-
fined by Stewart and Wright (1968). The microcline is near.
ly a maximum microcline and all of the albite and the plagio-
clases plot as low albites. There is no evidence for the ex-
istence of an intermediate albite whose thermal state is an-
alogous to that of the orthoclase. This homogeneity of the
feldspars throughout the entire body is another factor in de-
termining a possible age relationship. It is highly unlikely
that had a thermal event occurred after the crystallization
of the granodiorite, it would have affected the entire body
in Such a uniform manner. The overlap 6f the thermal state
data from the various extremities of the area seems to imply
that no small-scale reheating of isolated parts of the body
is possible.
CONCLUSION
The combination of this thermal state data and the petro-
graphic evidence is interpreted as indicating a time sequence
of intrusion which places the lamprophyre first, followed by
the granodiorite. This solution is not unambiguous; it entails
several assumptions which are as yet unproven and is, in ef-
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fect, only a preliminary study of the relationships found in
the area. Further work planned includes more careful sampling,
further petrographic study of the contact relationships, ad-
ditional feldspar refinements, and single crystal x-ray dif-
fraction studies of the alkali feldspars of several of the
samples.
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TABLE I
Modal analyses of granodiorite samples.
PF-4 PF-15 PF25 -27 P-4
Quartz 20.7 26.5 23.7 26.2 24.1
Perthite 16.9 14.2 13.3 13.6 16.3
Plagioclase 51.9 51.3 53.2 52.0 50.4
Penninite 8.6 6.4 7.5 6.3 7.9
Biotite ---- 0.3 1.3
Magnetite 0.7 0.7 0.1 0.8 0.9
Calcite 1.2 0.6 1.0 1.1 0.4
Plagioclase
Composition
(% An) 26 27 29 30 30
sem m mmemmm mm w
Analyses based on counts of 1000 points per thin section.
Homogeniety and fine grain size made an additional count of
1000 points on one of the sections reproduce the results of
the first count to a very satisfactory degree.
TABLE II
Unit cell data for sample PF-27 including lines used
in the refinement. In all cases X=1.540509.
Perthite
Orthoclase component:
h k I1
0 2 1
-2 0 1
1 1 1
1 3 0
-2 2 1
2 2 0
1 3 1
-2 2 2
-1 3 2
-2 4 1
1 1 2
3 1 0
1 5 0
-2 4 2
2 4 1
1 1 3
0 6 2
-5 1 1
-4 6 1
4 4
2Q observed
19.31099
20.96799
22.48299
23.49300
25.10399
26.84399
29.80800
30.42799
32.27100
34.78098
35.11298
35.56897
36.43198
38.92297
42.43399
49.05298
50.64899
55.z26999
61 .09097
62.81000
delta 2
0.01704
0.03513
0.01604
0.02523
0.00396
0.01248
-0.011013
0.00080
0.01712
-0.00183
-0.00970
-0.00034
-0.01608
-0.01047
0.00473
-0.02786
-0.01715
-0.02539
0.00421
0.00299
20
TABLE II, cont'd.
h k 1
2 4 3
a
20 observed
64.62299
delta 20
0.02603
a(~
8.5804
0.0023
90000.00'
0.00
Volume
722.592
0.267
13.0078
+ 0.0037
116000.20'
1 .54
Standard
deviation
0.01862
'7.2033
+ 0.0030
90000.00'
+ 0.00
Lie
Lines
used
21
Microcline component:
20 observed
-2 0 1
1 1 1 R
2 0 0
-1 1 2
-2 0 2
0 0 2
1 3 1
-2 -2 2
1 -3 1
20.96799
22.34799
22.98199
25.62299
27.04099
27.46300
29.41100
30.05800
30.22099
delta 20
0.01613
-0.07794
0.02864
0.03493
-0.00049
-0.02579
-0.00550
0.01919
0.00053
TABLE II, cont'd.
h k 1
-1 -3 2
-3 3 1
-1 1 3
0 6 1
-4 -.2 2
-4 0 3
o 8 o
-5 3 0
8.5953
+ 0.0025
c
90038.01'
2.50 +
29 observed
32.12500
38.42999
38.57898
44.07498
44.50098
47.43298
56.82599
64.88199
12.9617
+ 0.0036
115056.03'
1, 99
delta 20
0.00073
0.01205
0.00504
-0.00476
0.00082
-0.03104
-0o00027
-0.00806
7.2234
+ 0.0024
87038.14'
2.67
Standard
deviation
0.02142
Albite component:
h k 1
-1 1 0
-2 0 1
20 observed
13.98300
22.00600
delta 29 *
0.01816
-0.001708
Volume
723.087
0.328
Lines
used
16
22
TABLE II, cont'd.
h k 1
-2 0 2
0 0 2
-2 2 0
1 3
1 -5 1
-4 O 1
2 -2 2
-3 
-5 1
-2 6 0
-2 0 4
-4 4 1
2 4 2
0 -2 4
20 observed
27.71799
27.90199
28.25499
31.13100
41.27499
45.08197
47.01199
48.04300
49.74799
51.20099
54.62900
54.84998
58.70297
delta 20
0.01022
0.00460
-0.03800
0.00274
0.00122
0.00827
0.01782
-0,00058
0.00372
0. 00302
0.00214
-0.00449
-0.01294
@(A
a(A)Aa (A)
8. 1661
+ 0.0022
12.7903
0.0043
7.1485
+ 0.0018
940 5.22'
2.29 +
116026,95 '
1.44 +
87044.38'
1 .64
Volume
666.760
+ 0.235
Standard
deviation
0.01764
Lines
used
15
23
TABLE II, cont'd.
Plagio clase
h
12
-1
-1
-2
0
-2
0
-1
-2
-2
-3
0
2
-4
4
0
-2
1
2
k
1
0
-1
-I
I
1
0
0
2
-4
3
-4
4
3
6
-2
0
0
-6
0
-3
4
20 observed
13.88900
22.00200
22.98900
25.41699
26.38699
27.72198
27.90799
28.21899
30.54500
33.89197
34.94998
37.56497
39.99899
42.41397
47.02197
49.17099
49.86298
50.03897
51.19800
53.29999
54.82199
delta 20
0.00318
-0.00960
0.03076
0.01864
0.01291
0.00510
-0.00547
0.00407
-0.01675
-0.00565
0.00925
-0.016oo63
0.00723
Q.02432
0,01865
-0.00565
-0.0o336
-0.01031
-0.00302
-0.01294
24
TABLE II, concluded.
C _(A)
8.1646
+ 0.0018
940 3.04'
1.51
12.8014
+ 0.0029
116027.13'
0.96
7.1493
+ 0.0014
87 0 43.36'
1 .58
Volume
667.305
+ 0.186
Standard
deviation
0.01597
delta 2Q = 20 calculated - 29 observed.
Lines
used
21
TABLE III
Summary of unit cell data.
Sample PF-4
Perthite -- Orthoclase component
)
8.5704
0.0039
90000.00'
0.00
12.9916
+ ;.0.0094
115052.90'
1 .86
7.2029
+ 0.0040
9000oo.oo'
+ 0.00
Volume
721.551
0.503
Standard
deviation
0.02709
Perthite .. Albite component
a
a (A)
Lines
used
16
8.1517
+ 0.0073
93047.83 '
+ 8.33
12,7783
+ 0.0109
116028.40 '
+ 2.58
7.1.520
+ 0.0072
87"53.54'
+ 6.51
Standard
deviation
0.02334
)
Volume
665.382
0.602
Lines
used
9
Plagioclase
8.1640
+ 0.0034
12.7937
+ 0.0072
7.1436
+ 0.0069
A
93054.76 '
_ 6,o08
116028.11'
2.98
87047.07 '
+ 2.33
Volume
666.345
+ 0.750
Standard
deviation
0.02575
Sample PP-15
Perthite -- Orthoclase component
8.5740
+ 0.0021
90000,00'
+ 0.00
Volume
722.075
+ 0.290
13.0119
+ 0.0052
115055.77'
1.17
Standard
deviation
0.02042
7.1968
+ 0.0021
90000.00'
+ 0.00
Lines
used
18
a (A) 0 (i)
Lines
used
27
Perthite -- Microcline component
8.5888
+ 0.0036
90039.45'
3.68
12.9665
+ 0.0041
A
115057.61'
3.84
7.2223
+ 0.0032
87044.15'
4.47
Volume
722.590
+ 0.453
Standard
deviation
0.02495
Perthite -- Albite component
a()
a (A)~
8.1678
+ 0.0029
940 6.58'
+ 4.97
12.7942
+ 0.0038
116031.74'
2.24
7.1492
+ 0.0024
I
87037.23'
5.96
Standard
deviation
0.02051
Lines
used
14
Volume
666.677
0.282
Lines
used
13
28
Plagioclase
b A)
8.1651
+ 0.0066
940 2.81'
+ .3.67
12.7958
+ 0.0054
-A
116024.02'
3.60
o ( )
7.1458
+ 0.0047
87043.79 '
3.40
Volume
667.036
+ 0.487
Standard
deviation
0.03301
Sample PF-25
Perthite -- Orthoclase component
8.5700
+ 0.0020
90000.00'
0.00
13.0108
+ 0.0020
115055.25 '
0.92
7.1984
+ 0.0014
90000, 00
0.00
Volume
721.885
+ 0.172
Standard
deviation
0.01613
Lines
used
14
Lines
used
24
29
Perthite -- Microcline component
a
a (AI)_ b
8.5937
+ 0.0037
90037.60'
2.05
129667
+ 0.0049
115057.61'
1 .66
7.2250
+ 0.0024
87043.08'
2.84
Standard
deviation
0.02280
Lines
used
19
Perthite -- Albite component
a ()
8.1677
+ 0.0021
93058.57 '
2.70
12.7822
+ 0.0078
116030.53 '
1.94
7.1490
+ 0.0023
87041.89'
1.71
Volume
666.246
+ 0.507
Standard
deviation
0.01707
Volume
723.259
0.337
Lines
used
14
30
Plagioclase
8.1632
+ 0,0011
0C
940 5.77'
+ 1.33
c(X
12.8002
+ 0.0031
116027.39'
+ 0.82
7.1490
+ 0.0017
87041.84'
+ 1.09
Volume
667.037
0.158
Standard
deviation
0.01351
Lines
used
18
Sample PF-43
Orthoclase component of Perthite
)
8.5717
+ 0.0030
90.000.00'
+ 0.00
13.0101
+ 0.0035
115055.22'
1.24
7.1949
+ 0.0020
90000.00'
0.00
Standard
deviation
0.03046
Volume
721.654
0.257
Lines
used
36
Perthite -- Albite component
a (A)
8.1640
+ 0.0050
940 2.37'
2.72
12.7951
+ 0.0046
116027.78 '
2.39
.7.1498
+ 0.0021
87044.85 '
+ 3.84
Standard
deviation
0.02992
Plagioclase
b (A)
8.1638
+ 0.0030
940 6.64'
+ 2.09
12.7983
+ 0.0029
116030.66'
1 .69
7.1515
+ 0.0031
87042.57 '
a+ 1,81
Volume
666.891
+ 0.295
Standard
deviation
0.02333
c(X
Volume
666.918
0.466
Lines
used
18
a (A)
Lines
used
21
TABLE IV
Summary of thermal state data obtained on Picker
diffractometer.
Sample Results
PF-1 Strong 131 reflection of orthoclase,
microcline 131 reflection approximately
one-third the intensity indicates
presence of about 10 percent microcline.
PF-3 Strong 131 reflection of orthoclase,
peak is fairly broad--possibly a
slightly lower thermal state.
Microcline present in small amount.
PF-22 Strong 131 reflection of orthoclase,
no indication of any microcline compo-
nent.
PF-24 Strong 131 reflection of orthoclase,
possible formation of microcline 131
reflection on low angle side of this
peak. If this is the microcline peak
the relative amounts are approximately
equal.
PF-42 Strong 131 reflection of orthoclase,
microcline 131 and 131 reflections odccur.
Approximately 15 percent microcline
present on the basis of relative inten-
sities.
33
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